Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.009 Å; R factor = 0.073; wR factor = 0.209; data-to-parameter ratio = 13.6.
The title compound, [Cu(C 10 H 8 N 2 ) 3 ]SO 4 Á7.5H 2 O, is a sixcoordinate copper(II) complex with a slightly elongated octahedral coordination geometry. The pyridyl rings of the three bipyridyl ligands are not coplanar, making dihedral angels of 9.5 (5), 5.2 (4) and 5.8 (5) . In the crystal, several O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen-bonding interactions are observed due to the existance of a large number of water molecules and the sulfate dianions.
Related literature
For related compounds, see Anderson (1972) ; Wada et al. 
Experimental
Crystal data [Cu(C 10 Table 1 Selected geometric parameters (Å , ).
Cu1-N5 2.061 (4) Cu1-N2 2.076 (4) Cu1-N1 2.092 (4) Cu1-N4 2.100 (4) Cu1-N3 2.173 (4) Cu1-N6 2.176 (4)
Table 2 Hydrogen-bond geometry (Å , ). et al., 2007) , tetrafluoridoborate (Huang, 2007) , perchlorate (Anderson, 1972; Liu et al., 1991; Majumdar et al., 1998; Pavlishchuk et al., 1999) , and tetraphenylborate (Murphy et al., 2006) have been previously reported. In addition, a similar structure of tris(2,2'-bipyridyl)nickel(II) sulfate with 7.5 water molecules (Wada et al., 1976) can be found in literature. Herein, we present the crystal structure of the title compound, (I), a tris(2,2'-bipyridyl)copper(II) sulfate which is obtained as a by-product in the preparation of di(2,2'-bipyridyl)copper(II) sulfate.
The atom-numbering scheme of compound (I) is shown in Fig. 1 , while selected bond distances and angles are given in Table 1 . The coordination geometry of the complex about the six-coordinate Cu(II) center is slightly elongated octahedral. 
The title compound was obtained from a mixed methanol/water solution of NaCl and Cu(NO 3 ) 2 .3H 2 O by slow evaporation in air at room temperature.
Single crystals of compound (I) suitable for X-ray diffraction determination were formed from the filtrate as a by-product when CuSO 4 .5H 2 O (1.248 g, 5 mmol) was reacted with 2,2'-bipyridine (1.562 g, 10 mmol) in methanol (100 ml 
Refinement
The non-hydrogen atoms were refined anisotropically, whereas the H atoms were placed in geometrically idealized positions (C-H = 0.93 Å and O-H = 0.82-0.96 Å) and refined as riding atoms, with U iso (H) = 1.2 eq (C) and U iso (H) = 1.5U eq (O).
supplementary materials sup-2
Figures Fig. 1 . An ORTEP drawing of the title compound with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level.
Crystal data [Cu(C 10 
Special details
Experimental. The structure was solved by direct methods (Bruker, 2000) and successive difference Fourier syntheses. Geometric parameters (Å, °) S1-O2 1.384 (6) C20-H20 0.9300 S1-O1 1.418 (7) C21-N5 1.338 (7) S1-O4 1.444 (5) C21-C22 1.387 (7) S1-O3
1.479 (6) C21-H21 0.9300 C1-N1 1.332 (7) C22-C23 1.377 (9) C1-C2 Symmetry codes: (i) −x+1, y, −z+1/2; (ii) −x+1/2, −y+3/2, −z; (iii) x−1/2, y+1/2, z; (iv) −x+1/2, y+1/2, −z+1/2.
